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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.04 MatemaTuKa
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucuurumael OVY/[.04 Maremarnka SBISETCS YacThIO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPEIHETO MPOPECCHOHAIBHOTO 00pa30BaHUs 110
crenuansroct 38.02.01 DKOHOMUMKA U BYXTAJITEPCKUU VUET (ITO OTPACIIAM)
(byxrantep) (mpuxa3 MunoOprayku Poccun ot 05.02.2018 1. Ne 69)"

[Iporpamma yd4eOHON AMCHUIUIMHBI pa3paborana Ha ocHoBe «lIpumepHOH mpOTrpaMMBbI
o0meoOpazoBaTenbHOM  y4eOHOW  TUCIUILIAHBI «MaremaTuka, PEKOMEH/I0BAaHHON
@enepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexJeHueM «®DenepanbHbli HHCTUTYT
pasButus obpaszoBanus» (PIAY «DUPO») mis peanu3anuu OCHOBHOH MpodecCHOoHaTbHON
obpazoBarenbHOM mporpaMMbl CIIO Ha Ga3ze 0CHOBHOTO 0O0IIEro 0Opa3oBaHMUs C MOTYYCHHUEM
cpennero obmero obpasoBanus (IIporokon Ne3 ot 21 uronst 2015 1., perucrpanimoHHBIN HOMEp
peuensun 377 or 23 wuroma 2015 . ®TAY «DOHUPO») mo crnenuambHOCTAM CpPEIHEro
npodeccHoHaIbHOTO 00Pa30BaHUS.

1.2. MecTo y4yeOHOM AMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl NOANOTOBKH CHEHATHCTOB
CpeIHero 3BeHa.

VYuebnas mucnumuimHa OVY]1.04 Maremaruka Bxogutr B mukia  OOmeoOpa3oBaTenbsHON
MOJITOTOBKH.

1.3. lesm n 3agauyn — TpeGOBAHUS K Pe3yJIbTATaAM OCBOCHHS Y4eOHOM IHCHMIIMHBL.
OcHOBHast 1enb — CcHocoOCTBOBaTh (OPMUPOBAHHIO OOMMX U TPOPECCHOHATBHBIX

KOMIIETEHIIUH TIOCPEICTBOM NPHOOPETEHNS 3HAHNI, YMEHUN U HABBIKOB.
Conepsxanne nporpaMmMsl «MaTtemaTrka» HalpaBiIeHO Ha JOCTHIKEHHE CIEAYIONINX 3a/1au:

L. obecriedeHne C(HOPMHUPOBAHHOCTH MPECTABICHUNH O COIHAIBHBIX, KYJIBTYPHBIX WU
UCTOpUYECKHX (PaKTOPax CTAHOBJICHUS MaTEMaTUKU;

2. obecriedeHne  CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  ANTOPUTMHYECKOTO U
MaTeMaTUIeCKOTrO MBIIUICHHUS;

3. obecriedeHne CPOPMUPOBAHHOCTH YMEHHMH TPUMEHSTH MOJNYYCHHBIE 3HAHUS IPH
PEIIeHUH pa3IUYHBIX 33/1a4;

4. obecriedeHne CcPOPMUPOBAHHOCTH TMPEICTABICHHA O MareMaTHKe KaK 4YacTh

00IIeYe0BeuecKOl KyabTyphl, YHUBEPCATbHOM S3bIKC HAyKH, TO3BOJIIOLIEM OITHCHIBATH
M3y4aTh peallbHbIC MPOLECCH U SIBICHHUSL.

OcBoenue conepkaHusi y4eOHOW IUCHMILIHMHBI «Maremarnkay oOecrednBaeT JOCTHKEHUE
CTY[ACHTaMHU CIIeIyIOIINX PEe3yIbTaToB:

JIngnoCTHBIX:

c(OPMHPOBAHHOCTH MPEICTABICHUH 0 MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HayKH, CPEACTBE
MOJICTUPOBAHHS SBJICHUI U MPOIIECCOB, HIACSX M METOJaX MATEMATHKH;

NOHMMaHWe  3HAYAMOCTH  MaTeMaTMKW UL ~ HAyYHO-TEXHHYECKOTo  Iporpecca,
c(OpMHPOBAHHOCTH OTHOIICHHSI K MaTeMaTHKE KaK K 4acTH 00IIeveI0BedeCKOn

KYJIBTYypBI 4epe3 3HAaKOMCTBO C UCTOPHEH Pa3BUTHS MaTEMaTHKH, BOJFOIMEH MaTeMaTHYeCKUX
HUICH;

Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUYECKOM
KyJAbTYypbl, KPHUTHYHOCTH MBIIUICHWS HA YpPOBHE, HeoOXoaMMOM Juis  Oymymiein
npoeCCHOHAIIBHON JeSITeTbHOCTH, IS TPOIOHKEHUST 00pa30BaHUs M CAMOOOPA30BAHNUS;
OBJIA/ICHUE MAaTEeMaTHYECKUMH 3HAaHUSMH H YMEHHSIMH, HEOOXOAMMBIMH B MOBCEJHEBHOM
KU3HU, U1 OCBOCHHS CMEXHBIX €CTeCTBCHHO-HAYYHBIX JUCHHUIUIMH ¥ JIUCIUIUINH



npodeccHoHABbHOTO TUKJIA, JUISI TONyYCHHs 00pa3oBaHUS B 0oONacTsaX, HE TpeOyrommux
yIIyOJICHHONW MaTeMaTHIECKOH TOATOTOBKY;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MIPOTSHKEHUN
BCEHl JKM3HH, CO3HATEIbHOE OTHOUICHWE K HENPEepHIBHOMY OOpa30BaHMI0 KaK YCIIOBHIO
yCIIeNTHON MPO¢eCCHOHATFHON U OOIIECTBEHHOM e TETbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTb K CAMOCTOSATENbHON TBOPUECKON U OTBETCTBEHHOW JESITEIbHOCTH;
TOTOBHOCTH K KOJUIEKTUBHOHM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMHU B 0Opa30BaTeIbHOM,
OOIIECTBEHHO TIOJE3HOW, Y4YeOHO-MCCIIEeOBATEIbCKOM, TIPOCKTHOM W JPYTMX  BHAAX
JIeATEIbHOCTH;

OTHOIICHHE K TPO(EeCcCHOHATBHON AeSTENPHOCTH KaK BO3MOXKHOCTH YYacTHSI B pEIICHUU
JIUYHBIX, OOIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOMEHAITMOHABHBIX MPOOIIEM.
MeranpeamMeTHBIX:

YMEHHE CaMOCTOSITEIIbHO ONPEAEIATh LENH AeATEIbHOCTH U COCTaBIATh IUIaHbI JeSITEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIIATH, KOHTPOJIUPOBAaTbH U  KOPPEKTUPOBaTh  JEATEIbHOCTD;
HCIIOIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI [UIsl JOCTHKEHHUS TOCTABICHHBIX LIEJIEH U pealnu3aluu
TUTAHOB JICATEIIFHOCTH; BEIOMPATH YCICIIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

yMEHHUE MPOAYKTUBHO OOIMIATHCS M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOH JICATENILHOCTH,
YUUTBIBATh MO3ULIUH APYTHX YIACTHUKOB JACATENBHOCTH, 3PPEKTHBHO pa3pernaTh KOHPINKTHI;
BIAJCHHE HAaBBIKAMH  II03HABATEIBHOM,  y4eOHO-MCCIENOBATENILCKOW W TPOCKTHOM
JESITEIPHOCTH, HAaBBIKAMH  pa3pemieHuss 1poliieM; CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOHUCKY METOJIOB PEIICHHS MPaKTUUECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMuHbBIX
METO/IOB ITO3HAHUS;

TOTOBHOCTH M  CIIOCOOHOCTH K  CAMOCTOSTEIbHOH  HMH(OPMAIMOHHO-TIO3HABATEIHLHON
JEeSITEIbHOCTH, BKIIOYAs YMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OPMAIHH,
KPUTHYECKH OLIEHUBAaTh M HMHTEPIPETUPOBATH HHGOPMALMIO, MOIYy4aeMyI0 W3 Ppa3IH4HbIX
HMCTOYHHKOB;

BJIaJICHUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JaraTb CBOIO TOYKY
3peHus, UCIIOIb30BaTh aJlcKBAaTHbIE S3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBBIKAMH IO3HABATENbHONW pe(UICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB M OCHOBAHUM, I'PAHUI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [TO3HABATENbHBIX 3a/1a4 U CPEJCTB IS UX TOCTHIKEHUS;

[ENeyCTPEMIICHHOCTh B TOWCKaX W MPHHITHH PEIICHHH, COOOpPasHTEeIbHOCTh W HMHTYHIIHS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTh BOCHPUHUMATH KpPAcoTy H
rapMOHHIO MUPA.

B pesyabTare ocBOeHHs Y4eOHOM AMCHUILINHBI CTYIAEHT J0JKeH 3HATh:

O MareMaTuKe KaK YacTH MHPOBOM KyJIbTypbl M MECT€ MAaT€MaTUKH B COBPEMEHHOU
OUBUJIA3AIMH, CIOCO0aX OMMCAHMUS SBICHUN PEeaTbHOrO MUpA HA MATEMaTHIECKOM SI3BIKE;

0 TUTOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpaxX, HX OCHOBHBIX CBOHCTBAX;

O MAaTeMaTH4YEeCKHX MOHATUAX KaK BaXKHEHUIINX MATEMaTHYECKUX MOJENAX, MO3BOJIIOIINX
OIMCBIBATh U U3y4aTh pa3HbIE MIPOLIECCHI U SIBICHUS;

BO3MOKHOCTH aKCHMOMAaTHYECKOTO NOCTPOECHHS MaTEMATUYECKUX TEOPHH;

00 OCHOBHBIX MOHATHSX MAaTEMaTHYECKOTO aHAJIHN3a M UX CBOMCTBaX;

0 TIpoueccax U SBICHHMSAX, HMMEIOIIHUX BEPOSTHOCTHBIM XapakTep, CTATHCTHYECKUX
3aKOHOMEPHOCTSIX B pPEajJbHOM MHUPE, OCHOBHBIX IIOHATHSX JJIEMEHTAapHOM TEOPHH
BEPOSTHOCTEH.

B pe3yabTaTre ocBOeHHA Y4eOHOM AUCHUILINHBI CTYIEHT J0J5KEH YMETh:

IIPUMEHATH J0KAa3aTeNbCTBA U AJITOPUTMBI PELIEHUs, IPOBOJNUTH J0KA3aTEIIbHBIE PACCYKACHUS
B XOJI€ peLLIeHUs 3a1a4;

HCIIOJIB30BaTh TOTOBBIE KOMIIBIOTEPHBIE IPOrPaMMBbI, B TOM YHCJIE ISl IOUCKA IIyTH PELICHUs U
WITIOCTPAlU PEICHNS YPAaBHEHUN U HEPABEHCTB;

pacno3HaBaTh reoMeTpHUecKHe (pUrypbl Ha yepTexax, MOJENSIX U B pealbHOM MUDPE;



NPUMEHSATh HW3YYEHHbIE CBOMCTBA TreoMeTpudyeckux ¢uryp u GopMmyn [uis penieHus
TreOMETPUYECKUX 3a/1a4 U 3aa4 C IPAKTUYECKUM COLEPKAHUEM;

HaXOAWTh M OLIEHUBATH BEPOSTHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIINX MPaKTHYESCKHX
CUTYallUsIX U OCHOBHBIE XaPAaKTEPUCTHUKH CIIy4alHBIX BEJINYUH;

XapaKTepH30BaTh MOBEICHHE (YHKIUI, UCIIONb30BAaHHE MOTYUYCHHBIX 3HAHUW ISl OITUCAHUS U
aHaJIM3a pealIbHbIX 3aBUCUMOCTEN.

B pe3yabTrare ocBOeHHs Y4eOHONH JMCHUILIMHBI CTYICHT J0/KEH HMeTh HABBIKH M (MJIN)
ONBIT JeATEJIbHOCTH:

pelleHns CTaHJApPTHBIMM INpPUEMaMH pPalMOHAJIbHBIX W HPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB, UX CUCTEM;

HCIIOIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PELICHUH 3a1ad.

1.4. Pexomenayemoe K0JIHY€CTBO YaCOB HA OCBOEHUE NIPOrPaMMbl Y4EOHOH AUCHUILIUHBI:

O06wem nporpammel 250 9acoB, B TOM 9HUCIIE:
ayIMTOPHON y4eOHOM Harpy3ku oOyuatomierocs: 234 4acos;
CaMOCTOSITENTIHOW paboThl 00ydaromerocs § 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOU JAUCHUIIINHBI
2.1. O6beM yueOHO AMCUUIIMHBI U BU/IbI y4eOHOH padoThl

Tabnuya 1. Buowl yuebnoii pabomsi no nepuooam oceoeruss OOII CIIO ons ghopmel obyuenus -
OUHASL.

Bua yue6Hoii padoTsi Ef:l::’ CamectpEn)
1 2
KonrakTnas (aynuTopHasi) padora (Bcero) 234 96 | 138
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIH MPEyCMOTPEHO) 66 30 | 36
B TOM YHCIIE B POpME MPaKTUIECKON TIOATOTOBKH
(ecim mpexyCMOTPEHO) B B )
nabopaTtopHble 3aHATHA (ECITH MPELYCMOTPEHO) - - -
B TOM YHCIIE B pOpMe MPaKTHIECKON TTOATOTOBKH
(ecmu peyCMOTPEHO) ) } )
MPAKTHICCKUE 3aHITH (€CIH TPEIyCMOTPEHO) 168 66 | 102
B TOM 4HCIIE B POpME PAKTUIECKOU TTOATOTOBKHU
(ecu mpeayCcMOTPEHO) B B B
CamocrosiTenbHas padota o0yuamuierocs (Bcero) 8 - 8
B TOM YHCIIE: - - - - - - -
B (hopMe IPaKTHIECKOH ITOATOTOBKH
(eciu IpeLyCMOTPEHO) ) ) )
YacoB Ha KOHTPOIIb: 6 - 6
IpomesxyTounas artectanus B popme: (3ader/aud3adet/
SK3aMEH) ) Ap | Ox
O0bm1as TPyIOEMKOCTh qac 250 96 | 154




2.2. TemaTuueckuii IJIaH U coaep:kanue ydednoi qucuumianasl OY/1.04 MaremaTuka

Tabnuya 2. Codepacanue oucyunaunwvt/M/IK no suoam yuebnou pabomol

HAUMEHOBAHMUME PA3JEJIA JTUCIHHAIIJINHBI Buy y4e6moii
B KoJ1-Bo 1acos
Coaep:kanue pasziea (TeMbl) pao
Pazgen 1. Anreopa 37
Tewma 1.1. PazBuTHe MOHATHS O YHCIIS Jlex | 4

Lenbie u paunoHanbhbie gucia. JeiictBurensabie uncna. [Ipubnmkenasie Boraucienns. KoMmmiekcubie
qyucnaa.

Tema 1.1. Pa3sButue NOHATHA O YUCIE | IIp ‘ 6

I[CﬁCTBHH Haqg 9uciiaMu HCﬁCTBH)I C ,ZIpO6$[MH Onepaunn C KOMIIJICKCHBIMHA YHCJIaMHA

Tema 1.2. Koprn, crenenn u gorapuMel | Jlex ‘ 7

Kopuu u crenenn. Kopau HaTypanbHOM CTENeHH U3 Yrcia U UX cBOHMcTBA. CTENEHH ¢ palliOHAIBHBIMHU
rnmoxasareysiMu, ux ceorcTia. CTerenu ¢ AeHCTBUTEILHBIMA MoKa3aTeassMu. CBONWCTBA CTEIIEHH C
JIEMCTBUTEIILHBIM MOKA3aTEIEM.

Jlorapu¢wm. Jlorapnpm uncna. OcHOBHOE norapru(pMAIecKoe TOKAECTBO. JleCITHIHBIE M HaTypalIbHbIE
norapudwmel. [IpaBuia neiicTeuii ¢ torapudmamu. [lepexosr K HOBOMY OCHOBAHHIO.

Tema 1.2. Kopuu, crenienu u jgorapudmor | IIp | 14

Apudmernueckue ISHCTBHUS HA/I YUCIIAMH, HAXOKACHHE MPHOMMKECHHBIX 3HAYCHUH BEJTMYNH H
MTOTPEIIHOCTEN BBIYUCIEHNH (a0CONIOTHOM U OTHOCHTENHHON), CPABHEHUE YHCIOBBIX BBHIPAKCHHM.
Brruncnenue u cpaBHeHHE KOpHEN. BIo/IHEHNE pacyeToB ¢ pagukaiaMu. Pelienre uppauroHalbHbIX
ypaBHeHHH. HaxockeHre 3Ha9eHNH CTEeTIeHel ¢ pallMOHANBHBIMY MoKa3aTesiMu. CpaBHEHUE CTENEHEH.
[IpeobpazoBanus BEIpaXKEHUH, COACPIKAIINX CTCICHH.

Perrenue nokasarenbHbIX ypaBHeHHH. Haxoxaenue 3naueHuii orapudma mo npous3BoIbHOMY
ocHoBaHuIo. [lepexox oT 0HOTO OCHOBAHMSI K APYTOMY. BErauciienne u cpaBHEHHE JIOTapH(PMOB.
JlorapuMupoBanne u MOTEHIIMPOBAaHUE BEIpKeHHH. Pemrenne norapudMuyeckux ypaBHEHHUI.
[TpuOnrkeHHBIE BRIMUCIEHUS U PEIISHHS IPUKIaaHbIX 3aaa4. KonTponsHas pabora

Tema 1.1. Beenenue | Jlex ‘ 2

Maremarnka B HayKe, TEXHHKE, JKOHOMUKE, NH(OPMAITHOHHBIX TEXHOJIOTHAX U MPAaKTHIECKOH
nesitenbHOCTH. Llenu v 3amaun u3ydeHns: MaTeMaTHKH pU ocBoeHNM crenuanpHocTeit CIIO.

IIpeobpaszoBanue anredpanyeckux BeipaxeHuit. [IpeobpaszoBanue

panroHalbHBIX, HPPAUOHAIBHBIX CTEIICHHBIX, TOKA3aTeIbHBIX U Ip 4
J0rapu(MUIECKHX BHIPAKCHUI.

Pazgen 2. OcHOBBI TPUTOHOMETPUHH 39

Tema 2.1. OcHOBHBIE TIOHATHS U TOXIECTBA Jlex | 3

Pagnannas mepa yra. Bpamarensnoe asmxenne. CHHyC, KOCHHYC, TAHTEHC U KOTAHTCHC YHCTIA.
@opmynsl npuBeaeHus. opmynsl cnoxeHus. DopmMyiibl yasoeHuss @opMyIibl IOJTOBUHHOTO yIvIa.
[IpeobpazoBarre CyMMBI TPUTOHOMETPUIECKIX (DYHKIIHMIH B TIPOU3BEICHIE U IPOU3BEACHUS B CYMMY.

Tema 2.1. @opMynsl TPUTOHOMETPHH | IIp | 16

PannanHBI METOA U3MEpPEHNUs YIIIOB BPAIICHHS U CBA3b C IPalyCHOM MEPOH.

OCHOBHBIC TPHTOHOMETPUIECKAE TOXKIECTBA, (HOPMYITBI CIIOKCHU, YABOCHUS, TPEoOpa3oBaHHE CyMMBI
TPHUTOHOMETPUICCKUX (PYHKIHIH B IIPOU3BEACHUE, TPEOOpa30BaHUE TPOU3BEICHIS
TpUroHOMeTpUYeckux pyHknmii B cymmy. KontponbHas pabora

Tema 2.2. TpuroHoMeTpriecKre ypaBHEHHUS M HEPABEHCTBA | Jlek | 4

[Ipocreitmue TpuroHOMETpUICCKHE ypaBHEHNS. [IpocTeiimme TpUTOHOMETpHIEeCKIEe HEPABSHCTRA.
OOparHble TpUroHOMEeTpUYecKnue GyHKINUA. APKCHHYC, apKKOCHHYC, apKTaHTCHC.

Tema 2.2. TpuroHoMeTprdecKre ypaBHEHHUS H HEPABEHCTBA | Ip ‘ 10

Pernrenne TpUroHOMETpHUCCKHE ypaBHCHUS 1 HepaBeHCTBa. [Ipumenenue ¢popmyst. ['paduueckuii meton.

BripaxeHue TpHroHOMETPUIECKUX (QYHKIUH Yepe3 TAHTSHC

IIp 4
MOJIOBUHHOTO apryMeHTa.




Pa3gen 3. ®ynkuuu u rpadpuku 20

Tema 3.1 @ynknun u rpapuku Jlex | 8

Oynknnn. O6racTs onpeneneHns 1 MHOXKECTBO 3HaYeHUH; TpaduK (GYHKIHNH, TOCTPOE- HAE TPaduKOB
(bYHKITHI, 33 JaHHBIX PA3IMYHBIMU CIIOCO0aMHU.

CoiicTBa (pyHKIMH. MOHOTOHHOCTB, Y4€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, IEPUO- TUYHOCTb.
[IpomexyTKH BO3pacTaHus M yOBIBaHH, HANOOIBIIIEE U HAUMEHBIIEE 3HAYCHUSA, TOYKH SKCTPEMYyMa.
I'paduueckas narepnperanus. [Ipumeps! pyHKIHOHAIBHBIX 3aBUCH- MOCTEH B pealbHBIX TpoLeccax v
ABIEHUAX. Apudmernueckue onepauuu Hag QyHkuuamu. Craoxnas GyHkius (kommosuius). [Torsarue o
HENPEPHIBHOCTH (PYHKIUU.

O6parnble pyHkunn. O6aacTh onpeaeneHus U 06aacTh 3HaYeHUI oOpaTHoi QyHKuu. [padux
oOpaTHOH (QyHKIUH.

Onpenenenust pyHKIU, ux cBoicTa u rpaduku. [Ipeodpazosanus rpadukos. [TapaiensHblii epeHoc,
CUMMETPHS OTHOCUTEIBHO OCeil KOOPAMHAT ¥ CHMMETPHsI OTHOCUTENIFHO HavYalla KOOPAWHAT, CHMMETPHUS
OTHOCHTEIBHO IPSIMOH Y = X, PaCTSHKEHHE M CXKATUE B0 OCEH KOOPAWHAT.

Tema 3.1 @ynkunu u rpapuku | IIp | 10

[IpuMepbl 3aBUCHMOCTEN MEX/Ty MTEPEMEHHBIMU B pEalbHBIX MPOLECCaX U3 CMEKHBIX AUCIUTLINH.
Omnpenenenue pynkmuit. [loctpoenne n urenue rpadpukos ¢pynknmii. MccnenoBanne (pyHKIHH.
CBoiicTBa TMHEWHO, KBaPaTHIHOH, KyCOYHO-TMHEIHON U IPOOHO-IMHEHHON (PyHKIUIL.
HemnpepriBable n nepuoanyeckue Gpynknnn. CBoicTBa B rpadK CHHYCa, KOCHHYCa, TAHTCHCA U
kotanrerca. O6parasie pyHKIHH U BX rpaduku. OOpaTHbIC TPHTOHOMETPUYECKUE (QyHKIIHH.
[peobpazosanwms rpaduka pynkiuu. [apmonnueckue konebanus. [Ipukiaanblie 3a1a49u.
[NokazarenbHble, JIorapu(PMUIECKUE, TPUTOHOMETPHUCCKUE YPAaBHCHUS i HEPAaBCHCTBA.

3auer Ip | 2
Pazgen 4. 'eomerpus 54
Tema 4.1. IIpsiMbIe ¥ IITIOCKOCTH B IPOCTPAHCTBE Jlex ‘ 6

BsanmHOE pacnionoxenue AByX IpsAMbIX B IpocTpaHcTse. [TapamienbHOCTh IPSMON U MIOCKOCTH.
ITapamensHOCTS IIOCKOCTEH. IlepneHANKYIAPHOCTD MPSAMON U IIOCKOCTH. [lepnenaukymnsap u
HAaKJIOHHAs. YTOJI MEXy NPSMOM U MNIOCKOCTBIO. JIByrpaHHBIN yroi. Yrojl Mexay MI0CKOCTAMMU.
[Nepnien IuKyNAPHOCTH ABYX THIOCKOCTEH. [eoMeTprieckue mpeoOpa3oBaHms MPOCTPAHCTRA:
MapaIeIbHBIA TEPEHOC, CAMMETPHUS OTHOCHTENBHO IuTockocTH. [lapaniensroe mpoekTHpOBaHHE.
[Inomanes oproroHanpHON Mpoekinu. M300paxenne IpoCcTpaHCTBEHHBIX (uryp.

Tema 4.1. [IpsAmMbIe ¥ IITIOCKOCTH B TPOCTPAHCTBE | IIp ‘ 12

IIpn3Haky B3aHMHOTO PacIIONIOKEHHS MPSAMBIX. YTOII MEXKIy IPAMBIME. B3anmHOe pacronoxeHue
MNpsAMBIX U II0CcKocTel. [lepneHuKyIIsAp U HAKIOHHAA K MIIOCKOCTU. YTOII MEXKy MPAMON U
IJIOCKOCThIO. Teopembl 0 B3aMMHOM PacloIOKEHUHN MPSMON U IIIOCKOCTH. TeopeMa o Tpex
nepneHauKyisapax. IlpusHaku u cBo¥CTBa MapalIENbHbIX U NEPIEHAUKYIAPHBIX ILIOCKOCTEH.

Tema 4.2. MHOTOTpaHHUKH KPYyTIIBIE Tela | Jlex | 4

Bepmmnsl, pebpa, rpanu MHOTOrpaHHHKa. PasBepTka. MHOTOrpaHHBIE YTl BhIMyKibIe
MHoOTorpaHHHKH. Teopema Dinepa. [Ipusma. [Ipamas u maxnmornas npusma. [lpaBunsHas npusma.
[Napamnenenunen. Ky6. Iupamuzaa. [lpaBunsHas nupamMuga. YeedeHHas nupaMuia. Tetpasap.
Cummerpu B KyOe, B apajuielienuese, B npusme u nupamuae. CedeHust Kyba, IpU3MBbl U TUPAMHJIBL
[IpeacraBneHue o NpaBUIIBHBIX MHOTOTPaHHHUKAX (TeTpasupe, Kyde, oKTasape, JoIeKadape H HKocasape).
[mwmuap u koHyc. YcedeHHBIH KoHYC. OCHOBaHHUE, BBICOTa, OOKOBast MOBEPXHOCTH, 00pasyromias,
pasBepTka. OceBble CEUCHUS U CEUCHHsI, TapajuieabHble ocHoBaHMIO. Illap u cdepa, nx cedenus.
KacarenpHast II10cKocTb K cepe.

Oo6bem u ero nzmepenne. MaTerpanbaas popmyina oosema. PopMyiasl 00beMa Kyoa, MpsiMOyTOIBHOTO
napasuieNieuIena, PU3MbL, ImHaApa. opmynsl 00beMa THpaMHIBL U KoHyca. DopMysIbl MIomaam
MOBEPXHOCTEH IMIIMHApPa U KoHyca. Dopmyiel o0beMa 1miapa u riomanu cdepst. [Togobue Te.
OTHOILICHHS IIOMIA/ICH TOBEPXHOCTEH U 00BEMOB MTOJOOHBIX TEIL.




Tema 4.2. MHOTOTpaHHUKH KPYTIIBIC TEIA | IIp | 16

PaccTosiHHE OT TOUKHU A0 MIOCKOCTH, OT MPSAMOM A0 MIOCKOCTH, PACCTOSHUE MEXY II0CKOCTIMH,
MEXY CKPEIIHBAOLMIMMUCS TPSMBIMH, MEXTy TPOU3BOIBHBIMU (GUTYpaMH B TIPOCTPAHCTBE
TTapannenbHOE NPOEKTUPOBAHKE U €r0 CBOMCTBA. TeopeMa o IIoIIagu OPTOrOHAIBHOMN MPOEKIUH
MHOTOYTOJhHHKA. B3auMHOE pacronokeHue NpoCTPaHCTBEHHBIX GUTyYp.. Pasnudansie BUabI
MHOTOTpaHHHUKOB. VX n300pakenns. CedeHus, pa3sBepTKH MHOTOrpaHHUKOB. [110111a1b TOBEPXHOCTH.
Bugs! cummetpuil B npoctpancTBe. CHUMMETpHS TEIT BpallleHUs] © MHOTOITPaHHHKOB. Beruncnenue
momanei 1 0o6beMoB.

Tema 4.3. KoopauHaTs! 1 BEKTOPEI | Jlex | 4

IIpsimoyronpHas (nekapToBa) crucTeMa KOOPAMHAT B IPOCTpaHCTBE. DOpMysa pacCTOSHUSA MEKIY ABYMSI
TOYKaMHU. YpaBHEHH cephbl, ITTOCKOCTH U psAMoi. Bektoprl. Moxyns BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxxeHne BeKTOPOB. YMHO)KEHHE BEKTOpa HA YHCII0. Pa3iioskeHe BeKTopa 110 HallpaBJIeHHAM. YTOI
MeXIy AByMs BekTopaMu. IIpoekuus BekTopa Ha OCh.

Tema 4.3. KoopanHaTs! H BEKTOPHI | IIp | 8

Bexkropsl. JleiicTBus ¢ BekTopamu. J[ekapToBa CUCTEMa KOOPAUHAT B IPOCTPAHCTBE. YPABHEHHE
OKPY>KHOCTH, C(hepsl, TNIOCKOCTH. PaccTrostame Mexk Iy TodkaMu. J{efCTBHS C BEKTOpaMH, 3aTaHHBEIMHI
koopanHaraMu. CkaasapHOe IPOU3BEACHHE BEKTOPOB. BekTopHOE ypaBHEHHE NPAMOI ¥ IMIIOCKOCTH.
Hcnons3oBaHne BEKTOPOB MPH JOKA3ATENBCTBE TEOPEM CTEPEOMETPHH.

Koopamnarer Bektopa. CranapHOe IPOU3BEICHHE BEKTOPOB.

Hcnons3zoBaHue KOOPAUHAT U BEKTOPOB MPU PEIICHUU Cp 4
MaTEMaATUYCCKUX U HpI/IKIIalIHI)IX 3a1aa4.

Pazpnen 5. Hauama maTreMaTn4uecKkoro aHajin3a 38

Tema 5.1 ITocneqoBarenbHOCTH Jlex | 4

TocnenosarensHoctr. CriocoObI 3a1aHKs ¥ CBOMCTBA YMCIIOBBIX ITocienoBarenbaocTeil. [loastre o
npezaene mocienoparenbHocTH. CyliecTBOBaHUE TIpeieia MOHOTOHHOM OTpaHIIeHHON
rocienoBaTenbHOCcTH. CyMMHpOBaHUE MMOCICAOBATENBHOCTEH. beckoHeTHO yOBIBarOmIast
TeoOMETpHUYECKasi IIPOTPECCUS U €€ CyMMa.

Tema 5.1 IlocnenoBaTebHOCTH | IIp ‘ 8

YucnoBasi Mocie10BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHHs, BEIYACICHHUS WICHOB MOCIC0BATEIbHOCTH.
[Ipenen nocnenoBarensHOCTH. beckonedHO yOBIBaronas reoMeTpruaecKas IpOTPECCHsL.

Tema 5.2 IlponsBonHas | Jlek | 4

Ipoussoanast. [TorsiTie 0 MPOU3BOAHON (YHKIIMH, €€ TEOMETPHICCKUH U (PUBUICSCKUIT CMBICIT.
VYpaBHeHHE KacaTeabHOH K rpaduky ¢yHkuuu. [Ipou3BoaHbIE CYMMBI, pa3HOCTH, IPOU3BEICHHIS,
gacTHbIE. [[pon3BOIHEIE OCHOBHBIX 2JI€MEHTApHBIX (pyHKINH. [IprMeHeHne Tpon3BOIHON K
HcclienoBaHuio GpyHKIHH U mocTpoeHuto rpadpukos. [IponsBogabie 00paTHOH (yHKIHHA U KOMIO3HIIUA
(byHKIHH.

IIpuMeps! UCIIONB30BAHUS IPOU3BOAHON JUIs HAX0XKAECHUS HAUITYYIIEr0 PEeNIeHHs B IMPUKIAIHbIX
3amaqax. Bropas mpousBonHasi, €€ reOMeTpHUSCKUH U pU3HUECKil cMBICI. HaxoxkieHne CKOpoCTH [UIs
npoiecca, 3ajaHHoro GopMyIoi 1 rpadukoM.

Tema 5.2 [IpousBopHas | IIp | 8

IIpou3BonHasA: MEXaHUYECKHUI U T€OMETPUYECKUM CMBICI TPOU3BOIHOM. YpaBHEHHE KacaTelbHOU B
obmmem Buze. [IpaBuna n popmyinsl quddepeHnnpoBanns, TaOIHIA IPOU3BOIHBIX HTEMEHTAPHBIX
¢yukomii. MccnemoBanue GyHKIUH C TOMOMIEBIO MPOU3BOAHON. Haxoxnerue ranbonbiero,
HauMEHBIIETr0 3HAYCHHSI ¥ DKCTPEMAIbHBIX 3HAYCHUH (DyHKITHH.

Tema 5.3 MaTerpan u ero npuMeHeHHE | Jlex | 4

IlepBooOpasnas n unTerpain. [IpuMeneHre onpeneNeHHOro HHTerpaia AMA HaX0K ACHH IJI0Ia u
KpuBonuHeHHoi Tpanenuu. ®opmyna Herotona—Jleltoauna. [Ipumepsl npuMeHEHUs! HHTErpaja B
(u3HKe U TEOMETPHH

Tema 5.3 MHTETpal M €r0 NpUMEHEHHE | ITp | 10

IepBooOpasuast u uaTerpain. Teopema Herotona—Jlelibuuna. [IpumMeHeHe nHTErpaia K BBIYUCICHUIO
(U3NIECKUX BEIMYHMH U IJI0OMIACH.




Pa3gen 6. YpaBHeHHsI U HEPAaBEHCTBA 28

Tema 4.1. YpaBuerus Jlex | 2

VYpaBHEHNA U CHCTEMBI ypaBHEHHI1. ParinoHansHbIe, HppanroHaNbHbIE, TOKa3aTelbHBIE H
TPHUTOHOMETPUICCKHUE YPABHEHHS U CUCTEMBL. PABHOCHIIBHOCTE YpaBHEHH, HEPABEHCTB, CUCTEM.
OcHOBHEBIE TPHEMBI UX PEUICHUS (Pa3I0KeHHE Ha MHOKUTENHN, BBEIEHNE HOBBIX HEM3BECTHBIX,
MTOZICTAaHOBKA, TPAapUIECKHI METON).

Tema 4.1. YpaBHeHUs | IIp | 10

Kopnu ypasaenwmii. PaHocunsHOCTS ypaBHeHuii. [IpeoOpazoBanne ypaBHenuit. OCHOBHBIE TIPUEMBI
pelieHus ypaBHeHU. Pelienne cucteM ypaBHEHUN.

Tema 4.2. HepaBernctsa | Jlek | 2

HepagencTra. PanmonansHbIe, HppanoOHABHEIE, TTOKA3aTEIBHbBIE U TPUTOHOMETPHIECKHE HEPABEHCTRA.
OCHOBHEBIE IPHEMBI UX PELICHHSL.

Hcnonp3oBanne CBOUCTB U TpauKoB (PYyHKIHI MIPH pEIICHNHN YPaBHEHUH U HEPABEHCTB. MeTox
nHTepBaoB. M300pakeHne Ha KOOPAWMHATHON TUTOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHUH U
HEPAaBEHCTB C JIByMsI IEPEMEHHBIMH U UX CHUCTEM.

IIpuknagHele 3a1a4u

Tema 4.2. Hepasenctsa | IIp | 10

PaBHOCMIIBHOCTB HEpaBeHCTB, cucTeM. OCHOBHBIE TPHUEMBI MX peneHus. Mcronp30Banne cBOMCTB U
rpadukoB GyHKIMH 1 pENICHNs ypPaBHEHUIN W HEPaBEHCTB

[IpuMeHeHre MaTeMaTHYECKIX METOIOB JUTSI PEICHHA

COZIepIKATENIFHBIX 3aa4 U3 Pa3iIMuHbIX 00JIacTeil HAyKH M NPAKTHKH. CP 4
WHTtepnperanus pe3yibTara, y4eT pealbHbIX OTPaHHYECHH.

Pa3gen 7. KomOunaTopuka, CTAaTHCTHKA H TEOPHsI BEPOSITHOCTEH 28

Tema 7.1. DieMeHTHI KOMOMHATOPHKH Jlex ‘ 2

OcHOBHBIE TOHATHA KOMOMHATOPUKH. 3a1a9H Ha TOACYET YHUCIa Pa3sMENICHHH, TIEPECTAaHOBOK,
codyeranuii. Pemenne 3agad Ha nepedop BapuanTos. Popmyna 6mHOMa HeroTona. CBoiicTBa
OMHOMHUHAIBHEIX K03 uuenToB. Tpeyronpauk [Tackast.

Tema 7.1. DiieMeHTHI KOMOMHATOPHUKH | Ip | 10

Hctopust pa3BuTHS KOMOWHATOPUKH, TEOPHH BEPOATHOCTEH M CTATUCTUKA U HX POJIb B PA3IHYHBIX
cdepax denoBeuecKo Ku3HeaeaTeIbHOCTH. [IpaBuia koMOnHATOpUKH. PellieHie KoOMOMHATOPHBIX
3aaa4. Pazmenienusi, coueranus u nepecraHoBku. bunom Herorona u tpeyronpuuk [Tackass.
[Ipuxnaansie 3a1a4u.

Tema 7.2. DieMeHTHI TEOPHH BEPOATHOCTEH | Jlex | 2

Co0pITHE, BEPOATHOCTH COOBITHSA, CIIOKEHHE M YMHOXKEHHE BepoATHOCTEN. [loHATHE 0 HE3aBUCHMOCTH
coOpITH. [lcKkpeTHas coyJaifHas BEHYNHA, 3aKOH €€ pacrpeneacHus. YncnoBble XapakTepUCTHKHI
JIMCKPETHOH ciaydaifHoi BenndauHb!. [loHATHE 0 3aKOHE OONBIINX YHCET.

Tema 7.2. DieMeHTBI TEOPUH BEPOATHOCTEH | IIp ‘ 10

Kiraccuaeckoe onpenenenne BEpOATHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOATHOCTEH.
Brruucnenue BepostHocTed. IIprknaaHbie 3aga4u.

Tema 7.3. DiieMeHTHI MATEMaTHYECKOM CTATHCTUKU | Jlek | 2

[pencrasnenue gaHHBIX (TAOMUIIBI, JHATPAMMBI, TpadHKH), TeHepaTbHas COBOKYITHOCTb, BBIOOPKA,
cpenHee apupmerndeckoe, Meauana. [loHsaTHE 0 3aJa4aX MaTEeMaTHYEeCKON CTaTHCTHKH.

u3 2
Konc 2

ATtTecTanmus 6
DK3aMeH )3 ‘ 6

* - Jlex — nexyuu,; Ilp — npakxmuueckue 3anamus; CP — camocmosmenvras paboma; JIP —
nabopamopmbvie pabomol.

3. YCJOBUA PEAJIM3ALINU ITPOT'PAMMBI IUCIHIUITIJINHBI
3.1. Tpe6oBaHusl K MHUHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecne4eHUI0

s peanu3anuu nporpaMMbl y4eOHOM AUCIUILIMHBL TIPSy CMOTPEHEI CIICHUaIbHbIC TTIOMEICHHUS,
MPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30oBaTeNIbHOI MPOrpaMMEI CIIEIUATBHOCTH.




Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuerue OUCYUNIUHbBI

Tun aynuropun

OcHallenne ayTiuTopuu
CneunaausupoBanHoe yueOHoe oGopyaosanue, [10 u marepuanbl
AJIS1 OCBOEHHS THCUMILIHHBI (IPH HEO0X0TUMOCTH)

VYdeOuast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBIMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNBTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOYHOM
aTTecTanun

KommiekT criennaan3upoBaHHON MeOeH, MapKepHas J0CKa,
Kadeapa; aBTOMaTH3HPOBAHHOE pabouee MECTO MPEroIaBaTels:
kommbioTep AMD Ryzen, moruTop LCD 24" Philips, nHTepakTuBHas
maaens 86", UMeeTcesl BRIXOM B MHTEPHET

IIporpamMmMHoe obecneuenne: Onepanuonnas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

VYuebOHas aynuTopus 1is
TIPOBECHUSI 3aHATHIA
JIEKITHOHHOTO THUIIA,
MPAaKTUIECKUX 3aHATHIA,
BBINTOJTHEHHS KyPCOBBIX pador,
IPYIIOBBIX ¥ HHIUBHIyaTbHBIX
KOHCYJIBTalluH, TEKYIIEro
KOHTPOJIA U TIPOMEKYTOUHOM
aTTecTaluu
(KommbroTepHsIii Ki1acc)

KomruiekT cennaau3upoBaHHOW MeOeli; ToCcKa ayTuTOpHas
MeJIOBas, aBTOMaTU3UPOBaHHBIE paboune MecTa (TpoLeccop He HUXKe
Intel Core 15, oneparuBHas namsite 00bemom He Menee 16Gb;(SSD
500 GB HDD 1 TB); nmpoexktop EPSON, npoeKknuoHHEI YKpaH,
HMMEETCS BBIXOJ] B MHTEPHET

ITporpamMmHoe obecniedenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
6usneca - CTaHgapTHBII

Aynutopus Uisl CaMOCTOATEIBHOMN
paboTHI 00yHAFOLIIXCS

KommnexT cnermanusupoanaoi mebemn; Tenesuzop LED LG 42"
aBTOMAaTH3UPOBaHHBIC paboure MecTa (mpoieccop He Himke AMD
Ryzen, oneparuBHas namsts ooseMoM He MeHee 8 ['6; SDD 500 GB,
moHoOok Lenovo Intel i3), umeercs BbIXoj] B UHTEPHET
ITporpamMmHoe obecniedenne: Onepanuonnas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
6musHeca - CTaHgapTHBII

Y4eOHO-TPEHUPOBOYHBIH
komiuieke «llomoca npensTcTBuil
«IOnuop» (3-37(nonoca
MPETISITCTBHH ))

[pensTctBus: «Pos» 1 mt., «Jlabupuuat» 2 WT., «3a00p ¢ HAKIIOHHOMN
JIOCKO#» 2 mT., «Pa3pymenHsrii Moct» 2 mrT., «Paspymennas
nmecTHUIa» 2 mT., «CTeHKa ¢ AByMs nposioMaMm» 2 mT., OTHHOYHBIA
OKOII 7151 CTPENBOBI M METaHHUs TpaHar 2 IIT.

OOO CrnopTHBHBIN KOMILIEKC
"FOnocts" (8-Crannon)

KpriThie OeroBbie JOPOXKKH (IUT. 675 KB.M.), OTKpBITas CIOPTapeHa
(. 21330.1 xB.M.), PyTOOIBHOE MOJIE C CHHTETHYCCKUM MOKPBITHEM
murep LXIII (tor. 7512.6 xB. M.), pyTOONBHOE MONE C CHHTETHYSCKUM
nokpertreM autep LXIV (1. 7756.1 kB.M.), BKITFOYas TPEHAKEPHI,
TpeHa)KEPHBIE KOMILJIEKCHI (TPEHAKEPHBIH 3al1 00medhu3naecKkon
MTOJITOTOBKH ), CIOPTHBHBIA KOMIUIEKC (CITOPTUBHBIN 3ai TuI. 1468
KB.M.)

3.2. Uudopmanuonnoe obecrieueHne 00ydeHust
Ilepeyennb pexkomenayeMbIX yueOHbIX u3ianunii, UnTepHer-pecypcoB, 10NOTHUTEIbHOM

JINTEPaTypPbl

OcHoéHble UCTOYHUKIL:




1. Mamasa A.A. Maremaruka : YueOHuk. - MockBa: OOO "HaydHO-H3aTeNbCKII LIEHTP
NHOPA-M", 2021. - 544 c. - Tekcr : snekrponssid. - URL: http://znanium.com/catalog/
document?1d=367814

2. baBpun U. . Maremaruka : YueOnuk u npaktukyMm s CITO. - Mocksa: FOpaiit, 2022. -
616 ¢ - Teker : sanekrponnsrid. - URL: https://urait.ru/bcode/490174

ﬂOl’lOﬂHumeJleble UCNMIOYHUKU.

3. boromonos H. B. Ilpaktrueckue 3aHsTHs 10 MareMaruke B 2 4. Yactp 2 : YuebHoe mocodue
st CITO. - Mocksa: FOpaiit, 2022. - 251 ¢ - Tekcr : snekrponnsiit. - URL: https://urait.ru/
bcode/490667

4. boromornos H. B. Ilpaktudeckue 3ansaTus mo marematuke B 2 4. Yacts 1 : YuebHoe mocobue
Hus CIIO. - Mocksa: FOpaiit, 2022. - 326 ¢ - Tekcr : anekrponnsiit. - URL: https://urait.ru/
bcode/490666

5. Boromonos H. B., Camoiinenko I1. M. Maremaruka : Yaeouuk J{ns CI1O. - Mocksa: HOpaiir,
2022. - 401 c - Tekct : snexTponHbii. - URL: https://urait.ru/bcode/489612

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mnmepremy:

1. 9BC PY/IH u croponnue 3bC, k KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- DnexTporHo-Onbmnoreunas cucrema PYIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web
- O6pasoBarensHast wiatopma KOpaiit https://urait.ru
- OBC Znanium https://znanium.ru

2. basmer JaHHBIX U ITIOUCKOBBIE CUCTCMBI:
- YueOubiid mopran uactuTyTa https://portal.rudn-sochi.ru/

Memoouueckue mamepuanwl 0/ 006y4AIOUWUXCSL

CamocrosiTennbHas paboTa CTYICHTA SBISIETCS KITFOYEBOM COCTABIISIONIEH yueOHOTO mporiecca,
KOTOpas omnpesernseT ((OpMUPOBAHUE HABBIKOB, YMEHUI W 3HAHUH, IPUEMOB MTO3HABATEIILHOM
JIesITEIBHOCTH U 00ecIeynBaeT HHTEpEC K TBOPUYECKON paboTe.

[IpaBUIBHO CIUTAHUPOBAHHAS U OPTaHU30BAHHASI CAMOCTOSTENbHAsE paboTa CTyACHTOB
TTO3BOJISIET:

-crienarh 00pa3oBaTeIbHBIN Mpolece Oollee Ka9eCTBEHHBIM U HHTEHCHUBHBIM;

-CIIOCOOCTBYET CO3JaHMIO MHTEepeca K N30paHHOH MpodecCcuu 1 OBIAJCHUIO e¢ 0COOCHHOCTSIMH;
-TIPHOOIINTE CTYACHTA K TBOPUECKOM JEATETHHOCTH;

-TIPOBOJIUTH B JKHU3HB U PEepEeHIIMPOBAHHBINA MOIXO0A K 00yUCHHIO.

[Ipu oprarM3amuy CaMOCTOATENBHOM PabOTHI CTY/IEHTOB B KaY€CTBE METOIOIOTHIECKOM
OCHOBBI JIOJDKEH MTPUMEHSATHCS IeATENbHBIA MOX0/, KOoTJa 00y4eHre OpUEeHTHPOBAHO HA
(opMHpOBaHUE YMEHHI peIaTh HE TOJBKO THIIOBBIE, HO W HETHIIOBBIE 3a/ja4H, KOT/J[a CTY/ICHT
JIOJDKEH MPOSBUTH TBOPUYECKYIO aKTUBHOCTh, MHUIMATUBY, 3HAHHSI, YMEHUS M HABBIKH,
MTOJTyYeHHBIE TIPH HU3YYCHUN KOHKPETHOW JUCIUTUIAHEL.

Y4aeOHO-MeToqMYeCKHe MaTepHalTbl JUIsl CAMOCTOSTEINBHON paboThI 00yJatOIIIXCSt
Pa3MeIaTcsi B COOTBETCTBUH C JICHCTBYIOIIAM MOPSIIKOM Ha CTPAHUIE TUCIUILTHHBI Ha
VYaebHOM mOpTae.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLHUIIJINHBbI

KOHTpOJIB U OII€HKA pe3yJibTaTOB OCBOCHUA JUCHUIIIMHBI OCYIIECTBIIACTCA MMPEIOAaBaTCIIEM B
nponecce NMpoBEACHUA IMPAKTUICCKUX 33H5[TPII>1, TECTUPOBAHUsA, a TAKKE BBIITOJIHCHUAL
O6y‘IaIOIIII/IMI/IC$I HHAWUBUYaJIbHBIX 3aJaHUH.



Tabnuya 4. Konmpons u oyenka pe3ynomamos 0c80eHUs OUCYUNTUHBL

Pesyabrarnl 00yyeHust
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS)

®opMBbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJIbTaTOB 00yuYeHusl

3HaHUS:

0 MaTeMaTUKe KaK 4YaCTU MUPOBOU KYJIBTYPbI U
MECTE MaTeMATHKHA B COBPEMEHHOM
LHUBHIIM3ALIUH, CIIOCO0AaX ONMMUCAHMS SIBJICHUI
peaJbHOTO MHPA HA MAaTEMAaTUYECKOM SI3BIKE;
0 TJIOCKHUX U MPOCTPAHCTBEHHBIX
reOMETPHYECKHX (PUTYpPaxX, UX OCHOBHBIX
CBOMCTBAX;

0 MaTeMaTHYECKUX MOHATHAX KaK BAXKHEHIITHX
MaTeMaTHYEeCKUX MOJIETISIX, O3BOJISIFOIIUX
OMNUCHIBATH U U3Yy4aTh Pa3HbIE MIPOLECCHI U
SIBIICHHS,

BO3MOKHOCTH aKCMOMAaTHYECKOTO MTOCTPOEHHUS
MaTeMaTHYEeCKUX TEOPUI;

00 OCHOBHBIX MOHSITHSAX MaTeMaTHYECKOTO
aHalIn3a U UX CBOMCTBAX;

0 MPOLECCAX U SIBICHUSX, HIMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUpE,
OCHOBHBIX IMOHSTHUSAX dJIEMEHTAPHON TEOPUU
BEPOATHOCTEH.

Amnanus u OLICHKA BBIIIOJIHEHUS
UHAWBHUYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
ONpocC, TEMAaTHYECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUEe 3aHATHA,

JOMAIlTHUE pa6OTBI, KOMIIBFOTEPHOC
TECTUPOBAHHUE, BSaI/IMOKOHTpOJ'[b u
CaMOKOHTPOJIb CTYACHTOB. ITomaoTa u
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKJIaaoB,

cooOImeHnH, mpe3eHTaIH.

YMenus:

TIPUMEHATDh J0Ka3aTeNIbCTBA U aJITOPUTMBI
peleHns, IPOBOAUTE TOKa3aTelIbHbIE
paccyxJIeHHs B XOJ€ PELICHUS 3a/1a4;
HCIIOIB30BaTh TOTOBBIE KOMITBIOTEPHBIE
NPOrpaMMBbl, B TOM YHCJIE JUIsl TIOMCKA ITyTH
peleHns U WILTIOCTPALUY PELICHUs] YPABHEHUN
W HEPaBEHCTB;

pacro3HaBaTh TeOMETPHYECKUE PUTYPHI Ha
4epTekax, MOJEIAX U B PEaJIbHOM MUPE;
TIPUMEHSATh U3Y4YCHHBIE CBOUCTBA
reoMeTpuueckux puryp u popmyn mis
peleHns reoMeTpUYECKUX 3a4a4 ¥ 3aa4 ¢
NPaKTHYECKUM COZIEpKAHUEM;

HAaXOJUTh U OLIEHUBATH BEPOSITHOCTH
HACTYIUIEHHUS COOBITHI B MPOCTEHIINX
MPAaKTHYECKUX CUTyalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CITy4YalHBIX BEIUYHH;
XapaKTepu30BaTh MoBeicHuEe PyHKIUH,
HCIIONb30BAaHUE MTOJYYEHHBIX 3HAHUN JUIS
ONMCaHUS U aHAJIA3a PEAIbHBIX 3aBUCHMOCTEH.

HabGnronenne, KOHTpONIb TpemojaBaTens 3a
JEeSITeTbHOCTRI0  O0yJaroIuXcsl, aHalM3 M
OLICHKa ONTHMAJIbHOCTH METO/la PEeLICHHS
3aja4, Oecena, onpoc, MPaKTHYECKUe 3aHITHS,
JIOMAaIIHKe paboTsI, KOMIIBIOTEPHOE
TECTHPOBAaHUE




IIpakTraeckuil ONBIT:

pelieHus CTaHIapTHBIMM IPUEMAMU
palMOHAIBHBIX U UPPAalMOHAJIBHBIX,
IIOKa3aTeNIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHM U
HEPaBEHCTB, UX CUCTEM;

HCIIOJIB30BaHUs TOTOBBIX KOMIIBIOTEPHBIX
MIPOrpaMM IIpU PEIICHUH 3a/1a4.

HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a
NCSITeIbHOCTRI0  OOYyYAIONIUXCS, AaHAJU3 |
OIICHKAa ONTUMAJbHOCTH METOJa pPEIICHHS
3ajad, BEITIOJTHEHHUE u 3aIlIuTa
WHJIMBU/IyaTbHBIX 3aaHHM.

5. KOMIIETEHIIUA OBYYAIOHWEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCHHUIIJIMHBI

Tabnuya 5. llepeuenv komnemenyuii

Ind Pe3yabrarhl (KOMIIETEHIINH)
P OcHoBHbIE MMOKA3aTe/IN Pe3yJIbTATOB MOATOTOBKH
OK 02 OcyimecTBJIATH MOUCK, AHAJN3 U HHTEPNPeTANIi0 HHOPMAIHH, HEOOXOTHMOMH
: AJ1s1 BHINIOJTHEHHUS 32124 MPo(ecCHOHATbHOM 1eATeTbHOCTH;

3HaTh:

HOMEHKJIATypy HH(POPMAIOHHBIX UCTOYHHKOB, IPUMEHIEMBIX B IIPO(ECCHOHATIBHOI NEeATeIbHOCTH;

MIPHEMBI CTPYKTYpHPOBaHUs UH(OpPMALINY;

(dbopmat opopMIIEHHUS PE3yNIBTATOB TIOUCKA HH(OPMALTIH

VYMers:

OMpeaCIATh 3aa4n AJIs1 TOUCKa I/IH(l)OpMaI_II/II/I; OrpeaeIATh H606XOZ[HMBIC HCTOYHHUKH HHq)OpMaHHH;

IJIAHUPOBATh IIPOLIECC [TOMCKA;
CTPYKTYPHPOBATh NOIy4aeMyI0 HH(OpManuio;

BBIACIATH Hauboee 3HaUMMOE B TIepedHe HHPOPMAINH;
OIICHMBATH NMPAKTHIECKYIO 3HAUNMOCTD PE3YIBETATOB IIOUCKA; O(hOPMIISATE PE3yIbTaThl IIOUCKA




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
of0yuyarommuxcsi mo Aucuuiuvinue «MaremaTukay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MPeJICTaBICHbI B (DOH/IE OIIEHOYHBIX CPE/ICTB Mo aucnuruinae «MaremaTukay B [IpunoxkeHun k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



